Mechanisms of cell death associated with death-inducing factors from genomically unstable cell lines.
We recently described a unique non-targeted effect of ionizing radiation whereby growth medium from two clones of GM10115 cells exhibiting radiation-induced chromosomal instability was cytotoxic to parental GM10115 cells. We termed this the death-inducing effect (DIE). The goal of the present study was to determine how DIE killed cells. Our hypothesis was that DIE medium contained either a secreted factor(s) from unstable clones or products from dead/dying cells that were cytotoxic to parental cells. First, we investigated the apoptotic characteristics of our unstable clones by Annexin V binding and TUNEL assays. Both the parental GM10115 cells and cells from the unstable clone LS12 had a low background (approximately 2%) level of apoptosis. The unstable Fe-10-3 clone showed a high spontaneous level of apoptosis, indicating major differences in the spontaneously occurring levels of apoptosis. We then analyzed how medium from these unstable clones killed cells by investigating the induction of DNA breaks, micronucleus formation and apoptosis induction in cells exposed to medium from unstable clones. Medium from unstable clones was capable of eliciting DNA double-strand breaks and increased apoptosis. Increased micronucleus frequencies were also observed in cells exposed to medium from either unstable clone, indicating a role of mitotis-linked cell death in DIE. These data suggest that DIE most likely results from cytotoxic factors secreted into the culture medium that can cause DNA double-strand breaks in recipient cells. These breaks can then lead to mitotis-linked cell death, as measured by micronuclei, or apoptosis, which accounts for the DIE.